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(54) Motor vehicle comprising a radiator with a catalytic coating in a motor vehicle 



(57) Motor vehicle comprising an engine, a cooling 
circuit connected to the engine provided with a heat ex- 



changing member which is at least partially externally 
coated with catalytic material for conversion of sub- 
stances harmful to the environment in ambient air. 
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Description 
Technical field 

[0001] The present patent application relates to a mo- 5 
tor vehicle in accordance with the preamble of claim 1 . 
Particularly, the patent application relates to a motor ve- 
hicle comprising an engine, a cooling circuit connected 
to the engine provided with a heat exchanging member 
which at least partially is externally coated with catalytic 10 
material for conversion of substances harmful to the en- 
vironment in ambient air, wherein the motor vehicle fur- 
ther comprises a control unit to which detecting means 
are connected for estimating and/or determining the de- 
gree of conversion of the heat exchanging member with 15 
the catalytic coating. 

Background of the invention 

[0002] It is previously known with radiator assemblies 20 
for motor vehicles, where the radiator assembly is coat- 
ed with catalytic material for conversion of substances 
harmful to the environment in ambient air when utilising 
the motor vehicle. The purpose of this catalytic coating 
is to utilise the vehicle for environmental improvement, 25 
since the vehicle thereby obtains an ability to clean am- 
bient air. A prerequisite for enabling a catalytic coating 
to convert a substance is that the coating has assumed 
its working temperature. As a result of the radiator being 
heated by the cooling medium, a working temperature 30 
for the catalytic coating is provided without requiring any 
additional work from the engine, since the radiator is de- 
signed to emit excess heat. Furthermore, the radiator is 
positioned in order to provide an extensive heat ex- 
change with the environment, something which is ac- 35 
complished by means of placing the radiator in a way 
enabling a good through-flow of air. Since the air flow in 
some cases is insufficient, normally a fan provides the 
additional air flow which is sufficient for cooling the en- 
gine. This implies that large air quantities pass through *o 
the radiator, thereby enabling the catalytic coating to 
clean large quantities of air. 

[0003] However, as a result of the exposed position 
of the radiator, it has been found that the catalytic func- 
tion may degrade without a driver receiving any infor- 45 
mation about this. Neither will the driver realize that the 
function has degraded from the behaviourof the vehicle, 
since a loss of the catalytic function does not affect the 
performance of the vehicle otherwise. 

50 

Summary of the invention 

[0004] One object of the invention is to provide a ve- 
hicle where a driver or maintenance staff can be in- 
formed about the status of the catalytic function which 55 
is provided by means of the catalytic coating of a heat 
exchanger included in a cooling system connected to 
an engine. This object is achieved by means of a motor 



vehicle in accordance with the characterising portion of 
claim 1. 

[0005] Preferred embodiments are listed in the de- 
pendent claims. 

Description of drawings 

[0006] In the following, the invention will be described 
in greater detail with reference to attached drawings, in 
which 

Fig. 1 is a schematic illustration of a combustion en- 
gine according to a first embodiment of the in- 
vention, 

Fig. 2 is a schematic illustration of a combustion en- 
gine according to a second embodiment of the 
invention, 

Fig. 3 is a schematic illustration of a combustion en- 
gine according to a third embodiment of the 
invention, and 

Fig. 4 is a schematic illustration of a combustion en- 
gine according to a fourth embodiment of the 
invention. 

Description of embodiments 

[0007] Fig. 1 shows an engine 1 for a motor vehicle. 
In a preferred embodiment of the invention, the engine 
is constituted of a conventional combustion engine. A 
cooling circuit 2 is fitted to the engine 1 . The cooling cir- 
cuit is of a conventional type and normally comprises 
cooling channels 3 connected to cooling channels (not 
shown) included in the engine 1, a heat exchanger 4 
which is arranged for heat emission to the environment, 
a coolant pump 5 which is arranged to drive the coolant 
around inside the cooling circuit, and also a thermostat 
valve 6 which is arranged to open, and to shut the flow 
of the coolant through the heat exchanger and instead 
allow the coolant to by-pass the heat exchanger in a par- 
allel channel. 

[0008] In order to ensure that the air flow through the 
heat exchanger is sufficient also when the vehicle drives 
slowly or stands still, a fan 7 is arranged in connection 
with the heat exchanger. The fan can be driven in any 
way well known to the skilled person, i.e. by means of 
belt driving or chain driving from a power outlet coupled 
to the crankshaft or camshaft of the vehicle, or by means 
of an electric motor coupled to the fan. 
[0009] In a preferred embodiment of the invention, the 
fan is arranged in order to be reversible. In this case, 
the fan preferably is driven by an electric motor, but it is 
also conceivable to arrange a gear between driving belt 
or chain and the fan wherein mechanical driving can be 
utilised. 

[0010] The heat exchanging member is at least par- 
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tiaily coated with a catalytic material. The catalytic ma- 
terial is designed to convert a substance harmful to the 
environment to one or several substances which is/are 
non-harmful to the environment. Examples of substanc- 
es harmful to the environment are particles, ozone, car- 5 
bon monoxide, nitrous oxide, VOC, HC, NMOG, NOx, 
S02 and methane. 

[001 1] In a preferred embodiment, the catalytic mate- 
rial covers cooling flanges included in the heat exchang- 
er, wherein the catalytic material is given a large surface 10 
which is exposed towards the environment. 
[0012] In order to detect the degree of conversion of 
the heat exchanging member, detecting means 8, 9 are 
connected to control unit 10. In one embodiment of the 
invention, additional detecting means 9a - 9n are con- 15 
nected to the control unit 10. These detecting means 9a 
- 9n measure parameters related to the vehicle and the 
environment such as temperature, oxygen storage, 
flow, pressure, pressure drop, heat conduction, weight, 
conductivity, resistance, adhesion, fouling, chemical 20 
composition, galvanic potential, fluorescence, reflect- 
ance, absorbance. Subsequently, one or several of said 
parameters can be utilised when determining the con- 
centration of the substances harmful to the environment 
which are converted. 25 
[0013] In one embodiment of the invention, said de- 
tecting means 9, 9a - 9n are utilised in order to determine 
the concentration in the environment of the substances 
harmful to the environment which are converted by the 
catalytic material. In order to accomplish this, the deter- 30 
mination is based on the sensors measuring the sub- 
stance concentrations before passage through the radi- 
ator. 

[0014] In an alternative embodiment of the invention, 
said set of detecting means or sensors comprises a 35 
pressure sensor which gives a first output signal de- 
pendent on static pressure downstream the heat ex- 
changing unit and thereby on the air flow through the 
heat exchanger, wherein said control unit is arranged to 
estimate a degree of conversion based on said first out- *o 
put signal. 

[0015] In still another alternative embodiment of the 
invention, said set of detecting means or sensors com- 
prises a differential pressure sensor which gives a first 
output signal dependent on the pressure drop across 45 
the heat exchanging unit and thereby on the air flow 
through the heat exchanger, wherein said control unit is 
arranged to estimate a degree of conversion based on 
said first output signal. 

[0016] In a further alternative embodiment of the in- 50 
vention, said set of detecting means or sensors com- 
prises a flow sensor which gives a first output signal de- 
pendent on the air flow through the heat exchanger, 
wherein said control unit is arranged to estimate a de- 
gree of conversion based on said first output signal. 55 
[0017] The control unit 10 is of a type known perse, 
and will therefore not be described in any greater detail. 
In one embodiment of the invention, the control unit can 



be constituted of a microprocessor included in the en- 
gine control system. It is also conceivable that the con- 
trol unit 10 is constituted of a separate processor, which 
is able to communicate with other processors in the ve- 
hicle via a bus. 

[001 8] In a first embodiment of the invention, said de- 
tecting means 8, 9 are constituted of a first temperature 
sensor which is arranged to measure the temperature 
of the coolant. Since the catalytic material has to reach 
a predetermined temperature before conversion can 
take place, an initial approximation of the degree of con- 
version of the heat exchanging member with the cata- 
lytic coating can be performed by means of measuring 
if a so-called ignition temperature of the catalytic mate- 
rial has been reached. 

[0019] In one embodiment of the invention, a method 
of performing said detection comprises to initially allow 
the engine temperature to stabilize at for example 90° 
C. Thereafter, the thermostat valve is opened complete- 
ly, and the effect of the radiator is measured. The re- 
sponse constitutes a measure of the cooling effect of 
the radiator without any influence from the thermostat 
valve. 

[0020] Furthermore, the efficiency of the radiator and 
thereby the degree of conversion can be estimated in 
an initial approximation by means of a simple surveil- 
lance of the temperature of the cooling system. In case 
the temperature rises too much, the capacity of the ra- 
diator has been reduced, and thereby also the degree 
of conversion has been reduced. 
[0021] In a second embodiment of the invention, said 
detecting means 8, 9 further comprise a first and a sec- 
ond temperature sensor. In a further preferred embodi- 
ment, said first and second temperature sensors 8, 9 
are mounted in the cooling circuit 2 with intermediate 
cooling channels in the heat exchanger 4, wherein said 
control unit 10 is arranged to estimate the heat emission 
of the heat exchanger 4 from the difference between es- 
timated temperature of the first and of the second tem- 
perature sensor. 

[0022] By means of measuring the temperature at two 
separate positions of the heat exchanger with interme- 
diate cooling channels, it is possible to estimate the sta- 
tus of the heat exchanger and thereby to estimate the 
degree of conversion of the catalytic coating within the 
area. In case the heat exchanger has cooling channels 
which are blocked, as a result of channels being partially 
or entirely filled with air or being blocked in another way, 
or in case cooling channels have fallen off which is not 
uncommon in older vehicles, the efficiency of the radia- 
tor will be reduced. This means that the reduction of the 
coolant temperature during the passage through the ra- 
diator will become smaller. Since no conversion will take 
place in those areas where channels have been 
blocked, and the ignition temperature as a result of this 
is not reached, or in areas which have fallen off, the de- 
gree of conversion can be estimated from information 
on the temperature reduction of the coolant during the 
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passage through the heat exchanger. 
[0023} In a preferred embodiment of the invention, the 
first temperature sensor 8 is placed upstream the heat 
exchanger 4, and the second temperature sensor 9 is 
placed downstream the heat exchanger 4. In one em- 5 
bodiment of the invention, the first temperature sensor 
is constituted of a thermostat valve 6 present in the cool- 
ing circuit, which is arranged to open a passage via the 
heat exchanger when the coolant has reached its work- 
ing temperature. io 
[0024] In an alternative embodiment of the invention, 
the temperature sensors can be placed directly inside 
the heat exchanger material, in direct connection with 
flanges included in the heat exchanger. 
[0025] In an alternative embodiment of the invention, *5 
which is shown in Fig. 2, said detecting means are con- 
stituted of a first sensor 11 placed in connection with the 
heat exchanger. The sensor is constituted of any previ- 
ously known detector for the substance harmful to the 
environment, which in a preferred embodiment consists 20 
of ozone. In order to estimate the degree of conversion 
of the catalytic coating, a value measured on treated air 
has to be compared with a value for untreated air. In a 
first embodiment of the invention, this value can be nor- 
mative, i.e. only be constituted of a value stored in the 25 
control unit. In a second preferred embodiment of the 
invention, the comparison is constituted of a sensor 
which is subjected to treated air and a sensor which is 
subjected to untreated air. In a preferred embodiment of 
the invention, only a first sensor is utilised, wherein two 30 
alternative air routes are provided for reaching the sen- 
sor, partly a route with passage via the heat exchanger, 
and partly a route where passage does not take place. 
In order to accomplish this, according to one embodi- 
ment, the motor vehicle is provided with an air channel 35 
12, which partly has channel which is arranged to direct 
air to the detecting means without passing the heat ex- 
changer, and partly is arranged to direct air to the de- 
tecting means via passage through the heat exchanger. 
An air valve 1 3, enabling passage from the selected in- *o 
let, is arranged in said airchannei. Subsequently, a com- 
parison of the output signal from these two measure- 
ment points can be utilised in order to estimate the de- 
gree of conversion of the catalytic coating on the heat 
exchanger. 45 
[0026] In an alternative embodiment of the invention 
which is shown in Fig. 3, instead of said air channel 12, 
the direction of rotation of the fan 7 can be varied. In this 
case, a sensor 11 can be utilised in order to measure 
the content of substance harmful to the environment in 50 
air which has passed the heat exchanger, and in air 
which has not passed the heat exchanger. Accordingly, 
the sensor can be mounted upstream or downstream 
the radiator, as counted in the normal travelling direction 
of the vehicle, wherein a first measurement is performed 55 
with the fan operating in the normal direction and a sec- 
ond with the fan operating in reversed direction. In order 
to enable reversing of the fan, the fan preferably is con- 
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trolled by an electric motor, but it is also possible to drive 
the fan in a conventional way by means of belt or chain 
driving if a a gear is arranged between the drive shaft 
from the engine and the fan. 

[0027] In a further embodiment of the invention, the 
air inlet of the combustion engine can be utilised instead 
of a fan in order to collect partly an air flow which has 
passed through the radiator, and partly one which has 
not passed through the radiator. In this case, two air 
channels are fitted to the air inlet of the combustion en- 
gine, partly a channel having its inlet downstream the 
radiator, and partly one having its inlet from an unaffect- 
ed region. A sensor is mounted in the channel system 
which is driven by the air inlet of the combustion engine. 
[0028] Since sensors, as a rule, are sensitive to the 
environment, the sensor preferably is mounted in a pro- 
tected location, for example behind the radiator. In a pre- 
ferred embodiment of the invention, the sensor is con- 
stituted of an ozone sensor. 

[0029] In a further embodiment of the invention, the 
vehicle comprises means for generating the substance 
harmful to the environment, wherein said means are ar- 
ranged to subject the heat exchanger to a predeter- 
mined concentration upstream the heat exchanger 
when determining the degree of conversion of the sub- 
stance harmful to the environment, whereafter said de- 
tecting means are arranged to measure the concentra- 
tion of the substance harmful to the environment down- 
stream the heat exchanger. 

[0030] In those embodiments where only one sensor 
or detecting means is utilised, preferably a predeter- 
mined level of the substance harmful to the environment 
is produced by said generating means. In case sensors 
are placed both upstream and downstream the heat ex- 
changing member, in a preferred embodiment the con- 
centration of the substance harmful to the environment 
is measured partly before passage through the heat ex- 
changing member, and partly after passage through the 
heat exchanging member, wherein determination of the 
degree of conversion can take place by means of com- 
paring the measured values upstream and downstream 
the heat exchanger. 

[0031] In a preferred embodiment, said means for 
generating a substance harmful to the environment are 
constituted of an ozone generator, in which ozone is 
generated for example by means of discharges or by 
UV-light. 

[0032] According to one embodiment of the invention, 
which is shown in Fig. 4, said set of detecting means or 
sensors 9, 9a - 9n comprises a test cell 14, coated with 
a catalytic coating, which is mounted on the heat ex- 
changer or in a position which is equally exposed to the 
influence from the environment. Equally exposed 
means that a test cell placed in the equivalent position 
upon an average is degraded at the same rate as, or at 
a rate which exhibits a linear relationship to, a cell placed 
on the heat exchanger. 

[0033] Accordingly, in one embodiment of the inven- 
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tion, said detecting means comprise a test cell coated 
with a catalytic coating exhibiting electrical or optical 
properties which change with wear and/or fouling, and 
where said control unit is arranged to estimate the de- 
gree of conversion of the heat exchanging member with 5 
the catalytic coating from an output signal generated by 
said test cell. 

[0034] In a preferred embodiment, the optical proper- 
ties of the test cell can change with loss of the catalytic 
material. This can be accomplished by means of apply- 10 
ing the catalytic material onto a transparent carrier and 
placing a light detector in connection with said test cell. 
When losing catalytic material, the transparency in- 
creases which enables detection of the degree of con- 
version. The transparent carrier preferably is constituted 15 
of a plastic having an adhesiveness to catalytic material 
which is similar to aluminium. 

[0035] In one embodiment utilising such a test cell, 
the electrical properties of the catalytic coating located 
on the test cell change with wear and/or fouling. 20 
[0036] In a second embodiment utilising such a test 
cell, the test cell carries an additional conductive layer 
on top of the catalytic coating, wherein the electrical 
properties of the additional conductive layer change with 
wear and/or fouling. 25 
[0037] In a third embodiment utilising such a test cell, 
the test cell carries an additional conductive layer on top 
of the catalytic coating, wherein the electrical properties 
of the additional conductive layer change with wear and/ 
or fouling. 30 
[0038] In a fourth embodiment utilising such a test 
cell, the test cell carries one or several wires, the elec- 
trical properties of which change with wear and/or foul- 
ing, wherein the wires are designed to change in relation 
to the degradation of the catalytic coating. In a preferred 35 
embodiment of the fourth embodiment utilising said test 
cell, the wires are designed in a way sensitive to corro- 
sion and insulated so that the insulation falls off at the 
same rate as the catalytic coating degrades, wherein the 
wires corrode and their electrical properties change or <o 
the circuit is opened. In a further preferred embodiment, 
the wires are sensitive to corrosion and insulated so that 
the insulation falls of at the same rate as the catalytic 
coating degrades and their electrical properties are 
changed or the circuit is opened. 45 
[0039] Furthermore, the test cell can be provided with 
means for heating the wires, wherein degradation of the 
catalytic material and thereby the degree of conversion 
is estimated by means of heating the wires with a current 
pulse afterwhich the cooling course is studied by means so 
of which the thermal conductivity of the surface is deter- 
mined and thereby the correlating degradation of the 
catalytic coating. 

[0040] As mentioned above, the test cell can be 
mounted on the heat exchanger or in an equally ex- 55 
posed position, alternatively constitute a portion of the 
surface of the heat exchanger. 

[0041] In case a change of the optical properties of 



the test cell is utilised, according to one embodiment, 
said test cell comprises a photocell mounted beneath a 
transparent carrier coated with a catalytic coating, 
wherein said test cell is arranged to generate an output 
signal dependent on the optical absorbance or reflect- 
ance of the test cell and thereby correlating with the deg- 
radation of the catalytic coating. Furthermore, according 
to a further embodiment, said test cell can comprise a 
second photocell mounted beneath a second transpar- 
ent carrier without any catalytic coating, wherein said 
test cell is arranged to generate a second output signal 
dependent on the difference in absorbance or reflect- 
ance between the two transparent carriers, and wherein 
said second output signal is utilised in order to deter- 
mine the degradation of the catalytic coating. 
[0042] In order to ensure that the measurement of re- 
flectance and absorbance takes place with a well de- 
fined light intensity, in one embodiment of the invention, 
said detecting means comprise a light source illuminat- 
ing the test cell when determining absorbance or reflect- 
ance, wherein a light intensity which is well-defined for 
the determination of absorbance or reflectance is ob- 
tained. 

[0043] In a further embodiment of the invention utilis- 
ing a test cell, the optical properties of which change 
with degradation of the catalytic material, said detecting 
means comprise a photocell mounted in such a way that 
it is hit by light emitted via fluorescence or phosphores- 
cence from the catalytic coating, wherein a first output 
signal is created dependent on the optical absorbance 
or reflectance of the test cell and thereby correlating with 
the degradation of the catalytic coating. In order to en- 
sure that emitted light remains within a controlled range, 
the test cell is provided with a light source illuminating 
the test cell with light which results in light being emitted 
from the test cell which is measured by the photocell. 
[0044] In a preferred embodiment, said detecting 
means comprise a second photocell which is mounted 
in such a way that it is hit by light emitted from a surface 
which is not coated with fluorescent material, wherein a 
second output signal is generated and utilised as a ref- 
erence for the first output signal from the surface which 
is coated with a catalytic coating having fluorescence, 
wherein the ratio or difference between the first and sec- 
ond photocell is utilised in order to determine the deg- 
radation of the catalytic coating. 

[0045] In order to ensure that the test cell estimates 
maximum deviation from optimum degree of conver- 
sion, the test cell preferably is mounted in an exposed 
position, for example directly behind the fan. 
[0046] The invention is not limited to the above-de- 
scribed embodiments, but may be varied within the 
scope of the following claims. 



Claims 

1 . A motor vehicle comprising an engine, a cooling cir- 
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cuit connected to the engine provided with a heat 
exchanging member which is at least partially ex- 
ternally coated with catalytic material for conversion 
of substances harmful to the environment in ambi- 
ent air, 5 
characterised in that the motor vehicle further 
comprises a control unit to which detecting means 
are connected for estimating and/or determining the 
degree of conversion, of a substance harmful to the 
environment, of the heat exchanging member with 10 
the catalytic coating. 

2. A motor vehicle according to claim 1 , 
characterised in that said control unit is arranged 

to detect the concentration of said substances *5 
harmful to the environment before and/or after con- 
version. 

3. A motor vehicle according to claim 1 , 
characterised in that said detecting means meas- 20 
ure the concentration of a substance, which sub- 
stance correlates with the concentration of the sub- 
stance harmful to the environment, wherein the de- 
gree of conversion of the substance harmful to the 
environment is estimated and/or determined. 25 

4. A motor vehicle according to claim 1 , 
characterised in that said detecting means com- 
prise a first temperature sensor which gives a first 
output signal dependent on the temperature of the 30 
coolant and thereby of the catalytic coating, wherein 
said control unit is arranged to estimate a degree of 
conversion based on said first output signal. 

5. A motor vehicle according to claim 4, 35 
characterised in that a second temperature sen- 
sor is connected to said cooling circuit, and that said 
first and second temperature sensors are mounted 

in the cooling circuit with intermediate cooling chan- 
nels in the heat exchanger, wherein said control unit 40 
is arranged to estimate the heat emission of the 
heat exchanger from the difference between esti- 
mated temperature of the first and of the second 
temperature sensor. 

45 

6. A motor vehicle according to claim 5, 
characterised In that the control unit is arranged 
to estimate the degree of conversion based on the 
difference between estimated temperature of the 
first and of the second temperature sensor. 50 

7. A motor vehicle according to any one of claims 5 or 

6, 

characterised in that the first and the second tem- 
perature sensor are placed upstream and down- 55 
stream the heat exchanger. 

8. A motor vehicle according to any one of claims 5-7, 



characterised In that the first temperature sensor 
comprises a thermostat valve present in the cooling 
circuit which is arranged to open and close the flow 
of the cooling circuit through the heat exchanger. 

9. A motor vehicle according to any one of claims 5-8, 
characterised in that the second temperature sen- 
sor is mounted on the heat exchanger material in 
connection with cooling flanges included in the heat 
exchanger. 

1 0. A motor vehicle according to any one of the preced- 
ing claims, 

characterised in that said detecting means com- 
prise a first sensor which is arranged to measure 
the content of the substance harmful to the environ- 
ment downstream the heat exchanging member. 

11. A motor vehicle according to claim 10, 
characterised In that the motor vehicle further 
comprises means for deflecting the air flow passing 
said heat exchanger, wherein said first sensor is ar- 
ranged to be exposed partly to a first air flow which 
has passed the heat exchanger wherein a third out- 
put signal is generated, and partly to a second air 
flow which has not passed the heat exchanger 
wherein a fourth output signal is generated, at which 
said control unit is arranged to estimate the degree 
of conversion based on said third and fourth output 
signals. 

12. A motor vehicle according to claim 11 , 
characterised In that said deflecting means com- 
prise an air channel which directs air to by-pass the 
heat exchanger. 

13. A motor vehicle according to claim 11 , 
characterised in that said deflecting means are 
constituted of means for reversing a fan, coupled in 
connection with the heat exchanger, wherein said 
reversing means allow said first sensor to be ex- 
posed partly to a first air flow which has passed the 
heat exchanger, and partly to a second air flow 
which has not passed the heat exchanger. 

14. A motor vehicle according to claim 10, 
characterised In that said detecting means com- 
prise a second sensor which is arranged to meas- 
ure the content of the substance harmful to the en- 
vironment upstream the heat exchanging member, 
wherein said control unit is arranged to estimate the 
degree of conversion based on output signals from 
said first and second sensors. 

15. A motor vehicle according to claim 14, 

wherein said engine is constituted of a combustion 
engine having an air inlet, 

characterised in that said second sensor is locat- 
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ed in an air channel which via a valve is connected 
to said air inlet in way possible to close. 

16. A motor vehicle according to claims 10-15, 

where the motor vehicle further comprises means 5 
for generating a predetermined concentration of the 
substance harmful to the environment, wherein said 
means are arranged to expose the heat exchanger 
to a predetermined concentration upstream the 
heat exchanger when determining the degree of 10 
conversion of the substance harmful to the environ- 
ment, whereafter said detecting means are ar- 
ranged to measure the concentration of the sub- 
stance harmful to the environment downstream the 
heat exchanger. *5 

17. A motor vehicle according to claim I, 
characterised In that said detecting means com- 
prise a pressure sensor which gives a first output 
signal dependent on static pressure downstream 20 
the heat exchanging member and thereby on the air 
flow through the heat exchanger, wherein said con- 
trol unit is arranged to estimate a degree of conver- 
sion based on said first output signal. 

25 

18. A motor vehicle according to claim 1, 
characterised in that said detecting means com- 
prise a differential pressure sensor which gives a 
first output signal dependent on the pressure drop 
across the heat exchanging unit and thereby on the 30 
air flow through the heat exchanger, wherein said 
control unit is arranged to estimate a degree of con- 
version based on said first output signal. 

19. A motor vehicle according to claim 1 , 35 
characterised in that said detecting means com- 
prise a flow sensor which gives a first output signal 
dependent on the air flow through the heat ex- 
changer, wherein said control unit is arranged to es- 
timate a degree of conversion based on said first *o 
output signal. 

20. A motor vehicle according to claim 1, 
characterised In that said detecting means com- 
prise a test cell coated with a catalytic coating ex- 45 
hibiting electrical or optical properties which change 
with wear and/or fouling and where said control unit 

is arranged to estimate the degree of conversion of 
the heat exchanging member with the catalytic 
coating from an output signal generated by said test 50 
cell. 

21. A motor vehicle according to claim 20, 
characterised in that the test cell comprises one 

or several wires, the electrical properties of which 55 
change in relation to the degradation of the catalytic 
coating. 



22. A motor vehicle according to claim 21, 
characterised in that the wires are sensitive to cor- 
rosion and insulated, and that the insulation falls off 
at the same rate as the catalytic coating degrades, 
wherein the wires corrode and their electrical prop- 
erties change or the circuit is opened. 

23. A motor vehicle according to claim 21 or 22, 
characterised in that the test cell comprises 
means for heating the wires, wherein degradation 
of the catalytic material and thereby the degree of 
conversion is estimated by means of heating the 
wires with a current pulse after which the cooling 
course is studied by means of which the thermal 
conductivity of the surface is determined and there- 
by the correlating degradation of the catalytic coat- 
ing. 

24. A motor vehicle according to claim 20, 
characterised in that said test cell comprises a 
photocell mounted beneath a transparent carrier 
coated with a catalytic coating, wherein said test cell 
is arranged to generate an output signal dependent 
on the optical absorbance or reflectance of the test 
cell and thereby correlating with the degradation of 
the catalytic coating. 

25. A motor vehicle according to claim 24, 
characterised in that said test cell comprises a 
second photocell mounted beneath a second trans- 
parent carrier without catalytic coating, wherein 
said test ceil is arranged to generate a second out- 
put signal dependent on the difference in absorb- 
ance or reflectance between the two transparent 
carriers, wherein said second output signal is uti- 
lised in order to determine the degradation of the 
catalytic coating. 

26. A motor vehicle according to claim 24 or 25, 
characterised in that said detecting means com- 
prise a light source illuminating the test cell when 
determining absorbance or reflectance, wherein a 
light intensity which is well-defined for the determi- 
nation of absorbance or reflectance is obtained. 

27. A motor vehicle according to claim 20, 
characterised in that said detecting means com- 
prise a photocell mounted in such a way that it is hit 
by light emitted via fluorescence or phosphores- 
cence from the catalytic coating, wherein a first out- 
put signal is created dependent on the optical ab- 
sorbance or reflectance of the test cell and thereby 
correlating with the degradation of the catalytic 
coating. 

28. A motor vehicle according to claim 27, 
characterised In that said detecting means com- 
prise a light source illuminating the test cell, wherein 
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emitted light from the catalytic coating is generated. 

29. A motor vehicle according to claim 27 or 28, 

characterised in that said detecting means com- 
prise a second photocell which is mounted in such 5 
a way that it is hit by light emitted from a surface 
which is not coated with fluorescent material, 
wherein a second output signal is generated which 
is utilised as a reference for the first output signal 
from the surface which is coated with a catalytic io 
coating having fluorescence, wherein the ratio or 
difference between the first and second photocell is 
utilised in order to determine the degradation of the 
catalytic coating. 
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